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C11A Wireless Number Ponabiliry Solutions

• make business arrangements for another provider to query and properly route the call to
the proper network.

The WSP need not own nor operate the database; the WSP may have a business relationship will
another entity reganting access to that entityt5 database.

The second critical date involvq CMRS providers is June 30. 1999. By this date. WSPs must
be capable ofreceiving and releaina wireless poned subscriben and must have all the
capabilities required for service provider ponability.

1.1.2 1"".,."IIItiD"

In order to consider the ability to comply with the FCC mandated dates. the aspect ofstandards
and equipment availability must be considered. Ifone considers the normal development time
0(2 years for standards, 18 months for equipment development beyond standards and 12 months
for equipment deployment, the time line on the following page would apply.

Fipn /./ TMonlicaJ Timeline
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In order to meet the end date. the intervals must shortened or overlapped. The following
compressed timeline in Figure 1-2 is offered for consideration in planning for WNP.
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Figun )-2 Potential T;IMI;n~ NeceUtl1Y to Meet FCC Mandate
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The following is a short description for each ofthe time points:

• SRD 10 SIandDn/.t: This is a completed ldivity. The initial cnA 8RD on WNP was
delivered to TIA. TR4S.:!. TR46 and TIP) in January. )997.

• WNP Solutions Document: This point represents the release of this document.

• FCC Field Trio! Report Awn/Dblt for Win/ine: This is the FCC ordered date for a
repon ofthe field trial of wireline

• Indultry ImplemDllation AgNelMnts andStandards Complele: This is a derived ct.te
bued on the time needed to develop and deploy equipment to meet the FCC dates. lbi
substantially shortens the typical interval to develop standards and come to industry
agreement.

• Bncketed area illustrates the time frame in which all ofthe following items much be
accomplished in some form:

- rrrela6 Field Trio!: A field trial of the wireless solution must be made prior to
deployment ofequipment on any significant scale due to the fundamental impKII
these changes. Due to the limited time available, this trial must be on a limited
scope and short time hme. Other forms oftesting will also be necasary to prept
for and supplement the trial

PIp.7
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- Initial Equipment Chtmges Available: This date represents the initial availability of
any equipment chanps to meet the December 31. 1998. date for delivery ofcalls to
poned wireJine numbers. This is an evolutionary step to the final wireless solution.
not a separate step.

- Equipment LMpltlY'Mnr. This represents the time required' to deploy the needed ne"
equipment. software and changes throughout the indusuy - a significant task for the
wireless industry as nationwide roaming requires aU panicipating carriers to have
this capability.

- Final Equipmat Chtlnps Availllble: After the initial testing ofthe equipment and
software. a number of Idjustments are normally expected. This milestone represent
the point in time that the final changes would be available for deployment.

- Equipmenllllld Prot:«lwes Tutillg: Even with a field trial. each camer will need Ie
test the deployment,ofequipment and procedures within their specific environment
to ensure proper operation of maintenance customer care. billing procedures. et al.

• CQ/ls deliwred to ported wire/me nlllllHn: This is the FCC ordered date for wireless tl
be able to deliver calls to ported wireline numbers within the top 100 MSAs.

• Top 100 MSA NUIfIbg Portability Deployment Complete: This represents the time in
which an wireless carriers involved in roaming have deployed the necessary equipment
and software to support number portability.

• Full Nationwide Rooming o/P/irelus PortedNII1IIbn's: lbis represents the time in
which all needed equipment is deployed and roaming involving ported numbers can be
activated. All necessary coordination. services and systems are deployed and
operational.

PIp 11 a.viIian I
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2. WIRELESS NUMBER PORTABILITY

1.1 Solutioa Overview

Fipre 2·1 displays a model ofthe buildi~ blocks for implementing WNP. An explanation of
the model follows the figure.

Figure 2·J Win/~uN"",hrr Portobillty BUilding Bloclc.s
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The five building blocks as illustrated in the figure are defined as follows:

• NIIIIIbB Portability Ad",inu".ation: This component contains the NPAC..SMS ...
LSMS which disseminate infonnation reprding ported subscribers.

• Rt1IIIing Alprilhm: This component identifies the rouUna method by which calls are
routed to the subscriber's new 5erVice provider (either wireless or wireline). 11Ie IMII
isLRN.

• SqItIrotion ofMDN tlIId MSJD- This component reflects the separation ofttle MDN.
MSID and its significance to wireless registration and can delivery.

Ita¥iIiDI
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• (}wrying Nerwork Entity: This component defines the netWork entity capable of .
querying to the NP-SCP dillbasc to ob1ain routine information. This entity could be I

the Originating NetWork. Terminating NetWOrk. N·] NetWOrk (i.e_ the next to last
capable netWork) or somc other entity (c.g.• a message center, a service node platform:

• (/wry Trigpr Mechanis"': This component encompasses the software procedure(s)
within the qUCl)'ing neawork entity that activates a triggcr and issues the query for
portable NPA-NXX ranges. Possible triger and query message mechanisms arc AIN.
IN, WIN or some other mec:hlnism (e.g.• 15-41) understood between an MSC and NP­
SCPo

1be right side ofthe figure maps the major functional hudware platforms to the building bloc!
These building blocks drive the following major impacts to today's wireless network
archited:ure:

Ca> Incorporate call routing based on an LRN.

Cb) Move to separate MDN and MSID values.

- Mae the MDN the portable number; keep the MSID as a non-portable number ani
contrOlled by the wireless lICJVice provider. This separation is essential in order to
avoid 10 dipt traIISlation in mobile registration and. equally importanL in suppon
system processing (e.g.• roaming tables).

- Allow the MSID to be either a MIN or an (MSt.

(c) Support Global Title Translations (Gm.

The three items listed above are discussed in more detail. Also. Sections 3 (network
architecture) and Section 4 (operations and administration) expand on the various points in the
figure in greater detail.

2.2 LocatioD RoutiDg Number Call RoutiDg

Tbe Location Routing Number (LRN) is a I().dip NANP-fonnattl:d NetWork Routing Addres
assigned to a switch. Ofthese I0 digits. the first six are signiflC8llt to the Public Switched
Telephone Network (PSTN) for routing a call. For an existing switch. this code is an NPA-N)
code block the switch currently serves.

A Number Ponability Service Control Point (Np·SCP) maps fNefY ported n.... to its .-virl
. swiech's LIN. A query capable network alema the route wouIcl perfonn a query to the NP-$(

to obtain the LRN usociated with the called party's lO-diP ON in order to conaly route th'
call based on NPA·NXX translation ofthe LRN. The netWork then sell up the subsequent let
the call by sending an ISUP Initial Address Message (lAM) with the LRN.

Pap 20 Ite¥iIio
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The concept of the N-l network performing the query to the NP-SCP is often associated
with the LRN c:a1l routing method. IfN denotes the network sequence number of the
termmmng nerwork in the call path. the N-J netWork would identify the NPA-NXX of the dialed
number as a portable block and would query the NP-SCP to retrieve the LRN. The subject of
when to query the NP-SCP as it applies to WSPs is discussed in more detail in Seelion 3.

The ISUP lAM provides for _ indicator noting a query has been performed. Therefore. any
subsequent nerwork need not perform additional queries.

1Qe summary, the LRN routing method is characterized by the following:

(a) It does not require a single unique netWork Iddress for each poned number. The
netWork address for poned number is associated with the paned-to switch address.

(b) Call routing remains consilient with eunent call routing schemes.

Figure 2-2 iIlustntes a typical LIN routing of a call to • ported subscriber.

Figun 2-2 ROIIling with Q Location Routi"g Number
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For completeness. the figure includes elements not directly involved in call processing. namel'
the NPAC-SMS and the LSMS.

2.3 SeparatioD of the MobUe Directory Number from the MobUe Statio. IdeDtifter

Prior to number portability, AMPS, CDMA and TDMA service providers performed registrati
call processing, provisioain& customer care. and billing are based upon a single number for It.
subscriber - the Mobile IdentifICation Number (MIN).

Iftoday's MIN was portable, eilber a I().dild Global Title Translation (G11') or an NP-SCP d
would be required in order to locate the home nerwork of the subscriber.22 Neither of these
alternatives is desirable. A dip during reaistration would increase the query rate on the NP-SC
and not an WSPs are equipped to perfonn IO-dilit orr in the time frame required.

In WNP, mobile stations will pouess two Iypes ofnumbers: a Mobile Swion IdentiflCf (MS)
and a Mobile Directory Number (MDN). The MDN will be a dialable NANP directory numbt
in the NANP fonnat ad will be the portable number. The MSID will be either an E.212 IMS'
and/or a NANP-like MIN and will not be panable.

With the introduction of number portability, existinl TDMA and CDMA subscribers not yet
ported will have two numbers (the MDN and the MSID) though both most likely equal to the
existinl MIN. When the subscriber pons. the MDN and MSID become separate and distinct.
The ported subscriber will surrender the MSID to the donor netWork and receive a new MSm
from the recipient network. The ported subscriber's MDN will remain unchanpd. The dono
netWOrk can then freely use this MSID for a new subscriber. It is possible that the same numl
may be used for an MDN in one network and an MSID (as a MIN) in another network. No
adverse impacts because orlhis siruation. however, have been identified

The GSM standards presently account for separate numbers: an E.212 IMSI for identifying tJ
mobile station and an E.)64number for dialing the mobile station.

Usml an IMS) as the standard mobile station identifier was established as a loal of the wirele
industry before the introduction of number portability. Because ofthis. the CDMA and TOM
stIIDduds allow for E.212 IMSls in all mobile stations. Therefore, many COMA md IDMA
carriers may take advantage of the implementation ofWNP to introduce IMSls. However. th
entire wireless industry may not flash cut to IMSI.

The industry must support MSIDs in IMSI and in MIN fonnats. This'requires the followinl:

221lefcr to cnA RFI Open Forum IUbmiacd responses

23 1".,..,;0ItIII Jlobik SUItion k*IfIUy (IMS/) Au...,.,a"ld-li" _ P~. Prcpued by • Wftlas Indusay Fc
Sponsored by C11A Iftd PCIA. VeniGn I. F.....".12. 1996
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• IMSI-e:apablc nerworks and IMSI-capable mobile swions must be capable of sUPP
both IM51 and MIN MSIDs in order to continue to roam on non-lMSl-eapable nen

• Administration ofMlNs as M51Ds must be addressed (outside the scope of this
document).

Variations and implementations of1M51 are being addressed in other forums and are not in
scope ofWNP as long as the first six di,its of the identifier can be used to ascertain the hOI
netWOrk.

2.4 Global Title Tn.latioD for N...ber PortabiUty

In addition to cunently defined uses, Sipaling System 7 (557) orr may be used to SUppol

routing for the WNP query ad for odacr services impacted by number portability. A 6-dig
OTT is recommended in the WNP environment for delivery ofthe LRN query to the NP·S(
a WSP does not have G1T capabilities. direct MTP routing to the NP·SCP to obtain the l~
may be used.

OTT may be used to route mesaps for various services to the appropriate netWOrk elemn
(e.l.. recipient switch)~ an NPA-NXX ofa dialed number no lonpi' uniquely idenlifie
tarpted network element. To support 557 inter-system messap for such services as CLA~
LIDS, or CNAM. orr must be availablc somewhere within the service provider's netWOl'll
extended network relying on another provider for portability).

Ptp23
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3. THE WNP NETWORK REFERENCE MODEL AND PROCEDURES

This section discusses the necesury wireless architecture (Section 3.1) and the feature
intemctions (Section 3.3) necesury to suppon WNP. Section 3.2 illustrates the various call
routinl scenarios via information flow diagrams. Section 3.4 presents some performance
considerations.

3.1 Network CODftpntioD

Fipre )·1 illustrates the nerwork enIities involved in wirelea number ponability. Specifscally,
this reference model only depicts thole entities which are impacted by number portability; other
entities might exist in wireless netWorts but may not be directly impacted and therefore. are not
included. Other features and services (e.I_, Voice Mail) that are not implemented in a standard
manner must be studied by each WSP independent of this effort.

Figun J.J WNP NetworkRe~e Model
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The~~ following this fisure explain the details of the WNP solution, iDcludiDI •
descnptlOft ofeach ofthe elements and the signalinl between each of the elements. Although
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the NPAC·SMS and LSMS are included. Section 4 presents a detailed description ofthe seN I

management and operating infiutructure.

3.1.1 NIIIIIlwr hrttlbllJtySenice CDlllnJlPoilrt

The NP-SCP is the database accessed in real time by the switches to provide the LRN value 1
a ported subscriber in order to correctly route a call. It contains the number ponability
infonnation originally trlnsmittlld by the NPAC-SMS via the LSMS. Each service provider ,
either own or have access to an NP-SCP that will include the mapping ofponed )o-di@it ON!
their associated LRNs.

The WNP solution presumes. at present. the following data elements. at a minimum. must exi
in each NP·SCP to support routing calls to ported numbers:

• Directory Number

• Location Routing Number

This document later suggests that MSJD might be necessary for the suppon of Shan Message
Services (SMS) in number portability. Reference Section 3.3.S for more details.

3.1.2 MHU~Swltc1li.C~

An MSC is a wireless switch. Besides call routing, 1ft MSC typically maintains the Visitor
Location Resister (VLR). In IdditioD. depending upon the WSPs chosen architecture, 1be M!
might keep the Home Location Register (HLR). Some providen deploy remoted HLRs; othe
deploy HLRs integlated with the MSC.

The WNP Network Reference Model depicts three types ofMSCs: Originatina. Donor. and
Serving. The Donor MSC is defined in Section 1.3. The Serving MSC is the MSC with whi4
the subscriber is currently registen:d. Although not shown on the model. a Home MSC is the
MSC which maintains the NPA·NXX relative to the subscriber's number. Ifthe subscriber is
registered "at home." the Home and Serving MSC are one in the same. Ifthe subscriber is
roamina, the Home MSC routes the call to the appropriate Serving MSC. Relating to WNP,
routing by the LRN might take the call to the Home MSC. Routing from the Home MSC to tI
Serving MSC is a standard component ofwireless architecture independent of number
portability.

Routing within the subscriber's service provider network is at the discretion ofeach individ..
service provider. For example, a service provider may elect to deploy a silllte MIionaI or
several regional •gateway' MSCs. With the regional gateway 1I'Cbitecture. all iabound calls I­
the service provider's subscribers would be routed by the PSTN to one ofthese 'gateway'
switches. The service provider would then use internellogic to get the call routed to the
appropriate subscriber. This type ofarchitecture is supported by the WNP solution and shou!
have no impact on the other service provider networks.

RmIic
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The MSC will need to have the capability to identify an NPA-NXX as being portable (i.e..
contains ported numbers) in order to recognize the need for an NP query. An indusuy agreeml
is moving forward to add a portability flag to the Local E.~change Routing Guide (LERG).

Current roamer tables will continue to be valid for MlNs but will no longer be valid for MONs
Roamer tables should operate on MSIDs. whether MIN or (MSt.

The si....IiDg for call connection to and from an MSC is discussed in Section 3.1.6. and the
sipaling for query from the MSC to the NP-SCP is discussed in Section 3.1.7.

J.IJ Slpll1lllr TrtDuln P"blts

The STP provides SS7 sipaliaS between the netWork elements per the reference model in Figl
3-1. 1be STP also provides the Sipaliag Connection Control Part (Secp) signaling message
translation and tOUting function. For number podability, the STP SCCP function detennines d
location ofthe NP-SCP and forwards the query. The query response message from the NP-SC
is returned via the STP.

3.1.4 Siptlllll,

ISVP sipaling is currently being enhaaced to communicate NP query indicator and usociated
call routina information to the downs1nam networks.24 The WNP solution is consistent with
the wireline NP solution with repnt to the...wuy eahancemems to the lAM meaap and
therefore. with the Call Completion to a Poned Number (CCPN) enhancements. While this
document specifies ISUP for number portability sipaliq. it recopizes networks which will u
MF sipaling or rely on third pany networks. Both the ISUP and'MF trunk signaling are
discussed below.

3.1.4.1 /SUP signa/ing

The LRN approach requires 8dditional sipaiinS information for communicating the query stat
and routing infonnation necessary for the establishment ofcall connections to • ported Dumber
Call connections are made using the LIN ofdie home (recipient) MSC. The..,. indicator i~

needed to pleyent subsequent switches in the call path from muina ..........111')'d.....dips
Finally. the serviDg switch also needs the dialed Dumber for call termination. ISUP sipaJiaJ
ensures that the necessary additional signalina information will be available to the home MSC

To explain in more detail, after the MSC queries the NP-SCP for • call initiation to a ported
number and the MSC is lady to establish the call connection, an lAM is formulated with the
enh8nc:ements documented in Table 3·1.

24 CCPN 55? ncIWaItc apUility in TI LB SJ7 s;,.tm,s,...... N....,. 7·N"'" l'orIIIbilily CtIU C""'1iofI1Oeal'_
N.,.,../~Tal CUI'I'CIIdy in belloc ro bcc:omc .. American NIboaaI SIIndIrd
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Table 3-1 /SUP lAM Para",u Sellings

L4MPIlI'tlIM'D'J 25 Ported Ported NOIPpned ,vOl Po,.,ed
No'Dipped Dipped Dipped No' Dipped

Called Party Number (CcIPN) dialedDN LRN dialed DN dialcdDN
Generic Address Panmeter (GAP) nla dialed ON nla nla
Forward CaJllndic:aror (Fe/) FALSE TRUE TRUE FALSE

If the caliiDa party is a mobile station, the Calling Party Number (CaPN) must be populated with
the MDN of1he orilPftating mobile station. Iftbe subsequent switch does not suppon ISUP
enhancements. then the GAP and FCI parameters are not applicable and should not be populated

A subsequent switch upon detecting the FCI as set for "translated number" should not perform
an NP query. If the FCI is not set, a subsequent switch may query the NP-SCP. Some wireless
service providers may arrange for another network (via business agreements) to perform the NP
query. In thii~ the switch routes the call to the aiding network where the NP query is
launched. After this switch performs the database dip, it fonnulates the lAM message with the
dipped settings and routes the call as appropriate.

The home MSC recognizes that it serves the dialed paned number by knowing the LRN in the
CdPN is its own LRN. Upon this recognition. it retrieves the dialed number from the GAP
panmcrer. If the dialed number has not been paned but is within a ponable number block. the
MSC can determine that it is the home MSC by recognizing that the FCI is set and it serves the
dialed DN in the CdPN parameters. The home MSC will use the dialed number to tenninate the
call.

When a donor switch receives an lAM with the FCI not set. it should perform the NP query and
route the call to the appropriate switch. Such might the case if there has been some nenvork
failure.

AftOther lAM parameter being discussed in conjunction with wireline number ponability (yet nc
included in the table above) is the Jurisdiction Information Panmeter (np).26 The JlP is an
optional parameter in the ISUP standard. The WNP Solution is not ad\'ocating nor opposing the
population ofthis parameter in the outgoing lAM at this time.

2j CCPN SS7111lWOr1t capeility in TI LB jj7Sipoliltl S".... N.1IIfW 7-N...r I'III1IIbUUy CIIII C""""ion '0 a I'tJI'fIIbIe
N".,., -I,.,.".",.Tat cunentIy in ballot 10 become m AmcriCln NIIioDaJ.S1IndIrd

26 GeIWric SwUdU", _ SIpaliltl ........for N....r Porrabilil}l. lliiaois Number PonabiJity Workshop. Generic
Requirements Issue 1.04. Jm..., 20.1997.

PIp 27 Re¥iIima 1
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3.1.4.2 ISUP Signaling with ME Signaling to th~ Home MSC

When ISUP signaling is available throughout the call path except at the final trunk MF signalinS
the switch interWorkinglSUP and MF signaling will need additional capabilities. The
interWOl'king switch must locate the destination switch using the CdPN in the incoming JAM.
and then extract the dialed ported number and use it as the called party address in signaling the
destiDation switch. A destination switch must recopize that it is the home switch of the dialed
paned number. It will terminate the call using the called pany address.

3.1.4.3 rsUP andMFSigno!illg Intuwo'*ing

Call paths that contain a mixture ofISUP IIMl MF sping are inefficient. After a switch
obtains the LRN from the NP-SCP. for example. it formulates an lAM message. When the lAM
anives at an interworking switch that switch can only signal the dialed number to the next swite
using MF signaling. The switch after the in.working switch may have to perform a redundant
NP qumy to determine how to route the call. Amixture oflSUP and MF signaling in the can
path win require multiple LNP queries to route the call to the serving switch.

3.1.5 WNP 7WJpr IIIIIl DIlDY 1)pa

Trigers and queries are tightly coupled with intellipnt netWOrk architectures for the
deployment ofadvancccl services. Such architectures include the following:

• Intelligent Network (IN)

• Advanced Intelligent Network (AIN)

• Wireless Intelligent Network (WIN)

Each of these intelligent netWOrk architecture utilities specific query protocols and procedures.
tenninology. and capability subsets. The WNP solution. however. recognizes that. prior to the
implementation ofany of these architecture. specialized triger and query development may be
required. This document recognizes that WSPs will have different implementation needs and
that various standards bodies (e.g•• TIP\. TR4S.2) have a challenge to aniving at the st8ndard
triger and query message (e.g.• prior to WIN definition). These qualifien will become more
C'&ident in the following subsections.

3.1.j.l Trigger Type

Trigers expad basic call handling by allowing additional procedures to be defmed and
con1rOlled by m external entity. The additional procedures are defined so that when certain
conditions are met, the triller is invoked. A common resuh of the triger processina is initial
a specific TeAP query to an external element for information or instructions on how to procee

A triger must be defined and implemented i~ the MSC in order to launch the query to the NP
SCP for number portability. However. the trigger is not dependent on the introduction ofmy

PIp 28 RniIiaIl
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specific intelligent netWOrk architecture. Thus. the WNP solution does not specify req~irem~
that any of the intellilent netWOrk architectures must be utilized or deployed. nor does It prohlb
the use ofany. WSPs can implement what is appropriate to their network.

This triger involves the determination of which calls result in NP queries. It will be a
conditional triger based upon 3 to 10 digits of the dialed number and will be administered at tt
MSC. Ifdefmed in relation to other non-WNP trigers. the trigger for WNP should generally 1
the lowest priority ofall of the dialed number trigers.

Services that involve persistent traDIICtions27 may be impacted with the implementation of
WNP. A WNP triger may be enc:ountered in some persistent b'aIIIIetions. If the persistent
transaction must be closed before an WNP query to the NP-SCP can be launched. these service:
may not function properly.

3.1.5.2 (}wry Type

The WNP query is a TeAP meaap sent to the NP-SCP as initiated by the WNP triUer
discussed above. Upon satisfyinl all ofthe niger conditions, the MSC sends the query with
the Jo-digit DN. Ifthe Dumber is ported. the NP-SCP responds with an LRN forrhat DN. Ifth
number is not ported, the NP-SCP typically responds with the DN.

Various intelligent network arcbiteclures offer different query message types for communicatio
between the switch and the d_.te. Also. WSPs can choose to implement any ofthe protocol
suitable to their networks and their chosen NP-SCP platform. WNP does not pose any
requirements as to a specific query type.

The fonowing is an overview of the options:

• IN-btued Protocol: The switch initiates a "Instruction Start" message and awaits the
"Control Connect" response. The IN based protocol is implemented in wireline
ponability and is anticipated to accommodate WNP without modifications.

• A./N-basedProtocol: The switch initiates a "Info Analyzed" message and awaits the
"Analyze Route" response. The query message indicates the CdPN u well as the
Calling Puty Number (CgPN) and bearer capability (e.g., the call type is voice).
Thou'" the latter two parameters are not required for portability, they are mandatory it
the "Info Analyzed" messaac.

• JYIN-based Protocol: A WIN-based protocol could be defined for querying the NP- .
SCPo It would include the DN and would be capable ofreturning the LIN. at a
minimum. WIN. however. is an intelligent architecture currently being defined. The

27 A peniIIaat .,.WIion is III inteIlipm network process 1ba is mainIaiac:d after the initial mess p acllMp. An CUIIIPI •
miPt be abe AulD Redial service which CIII be invoked after encouDterina a busy si.... to lIIGftitor the busy line and...
call bade when the line is awilablc.
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WNP query will be required in advance of WIN incorporation in standards. Therefore.
the WNP query mayor may not be WIN-based.

• 0tJ.r. A message could be defined ouuide ofthe other three call models; for example.
an IS-41 messap might be defmed. Also. a OSM message must be defined. and it may
or may not fall within any oftile above call models.

3.1.5.3 L4r11omDlic Code Gap

The MSCs are not typically equipped with Automatic Code OarB(ACG) capabilities as they do
not normally triger ... SCP (in today'5 wireless eDvironmcmt). However. NP-SCPs are required
to support mechanisms to control 0YeI'Ic.d situations via ACG. ACG Indicators parameter of
TCAP indicates the cause for applying an ACG control. the time duration for the ACG
control to be in effect and the time interval (gap) between ACG application Consequently.
MSCs should recognize and react appropriately to such indications in the TeAP message from
the NP-SCP.

As ACG is mainly being suggested so that a WSPs can query an SCP also serving a
wire1iDe provider ad deployed in a wireliDe environment, the WNP Solution suggests
that the ACG implemented for the wireless query be in line with the wireline ACG
standards and requimnents for Number Portability.

3.1.6 Trigpr CDIUIltIDIU

The trigershould activate ifthe NPA-NXX of tile CdPN matches an NPA-NXX open for
lJ()I'tability within the nsion served by the MSC (as provisioned in the MSC NP routing tables).
29 A WSP miaht also. however. provision the MSC to activate the trigel' baed upon other
conditions (e.g.• inten:onncetion agreements). An MSC need not perfonn a query ifthe Called
Party Number is served by the MSC itself.

J.1.7 GlDIHII TitJI T",1UltItltJ"

OTIs are used in the WNP environment. based on the DN. the MIN. and the IMSI. The
followmg text describes some of the OlTs available. The need for new tnnsIation type
usignments will be identified as pan ofthe NP standards process. This section defines and
categorizes the possible GIT uses in the WNP environment. It is not a specifIC request for fte\\

translation type assignments.

21 ACG is referred 10., AutoIMlic Call Geppina. however the TCAP...... t.ernlinolol)' for die COIIIrOI is
A CodeGip.

29 This condkion rules OUI crucrYiaI on opcntac te:rYica calls and NI 1(c.... 91 I C811s). is ....opriIIe.
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3. J. i. J Numb,,. Portability Global Till, Translation

NP orrs are ~i.it OTTs used to dirm WNP query messages to the NP-SCP to obtain the
LRN routiDa information. The scep Called Patty Address (CdPA) ofNP OTTs contains the
first six diPs ofthe dialed DN. The wireline industry is pursuing the idea ofa separate IT
value for each protocol versus one li value for all three (i.e.. AIN. IN. and WIN). Separate 1
values would allow the G1T function to provide a separate subsystem number (SSN) for each
protocol. Ifjust one TT value is used for an protoCOls. the NP-SCP must then detennine the ~

ofprotoeolas pan ofTCAP processing.

3. J. 7.2 Mobil, Station ldatifiu Global n,lt T1'tIIISiatioru

MSID Gli messases. if identified. contain the MSID in SCCP CdPA. They are used to perCe
orr for MSID-based inter-netWOrk capabilities and services. Four GTTs are needed for MSI

• six digits of.tbc MIN to locate the HLR

• six digits ofthe MIN to locale the Message Center

• six digits ofthe IMSI to locate the HLR

• six digits of the IMSl to locate the Messaae Center

3.1. 7.3 Mobile Direc,ory Number Global ntlt r,.arulatioru

Most OTIs in the put have been based on the MIN. However, with the separation oftile MSl
and MDN. OlT based on MDN may be needed to achieve this past functionality. MDN orr
meaa,., ifneeded. contain the MDN in the CdPA. They are used to perform 017 for MDJlol
baed netWOrk capabilities and services. There are sipiflCUlt OTT impu:ts for MDN baed
activities that only provide the tim six digits oftbe MDN in the CdPA. The impKts are beca
the previously used six di.it numbering schemes no longer provide sufficient addressing
granularity in a number ponability environment. When a customer pons to a new service
provider. a I().digit orr entry is needed in each inter-network service orr database so that
queries are delivered to the appropriate network. In these cases. inter-network service an
databases will have 10000i.it OlT entries and 6-digit default entries. The lO-digit OTI entrie:
the OTI database are the numbers paned to a new service provider in the served portability 81

that require inter-network service. When a IO-digit GTr entry for a paned subscriber is not
found, the 6-digit default orr is interropted to obtain the necessary routing information.

Two solutions are available to address service OTIs. The first modifies all query oriaiftalial
applications to provide ten di.its in the CdPA for on. This solution is not preferred by the
wireline industry due to the update expense of the originating offices. The second solution.
called TCAP-GlT. is used when only six digits are available in the CdPA. TCAP..Q1T pede
orr~ obtaining the MDN (or dialed digits) from the TCAP portion ofllle meuap. Note t
this case requires a ten-digit MDN (or dialed digits) in the TCAP portion oftile messqe. In
most cues. this information is available. Normal SCCP error procedures should be invoked
the G1T fails. even ifthe failure occurred during TCAP interrogation.

Page 31 RniIit:
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3.1.7.4 Wirelme Service Global Title Transltllions

Wireline Service GTIs for services sent to or received &om wireline necworks may be needed i
wireless nerworks. These OTIs require )O-digit tnnslation in order to determine the appropria,
destiution where the qUCJY is to be sent. Impacts to these Grr database are the same as
described in Section 3.1.7.3 above.

J.1.1 HtlIIIe L«:tItitI"R.-.."dAlltJlatkIttitm CallI'

The Home Location Register (1D.Jl) is a saadard function ofwireless sipaling and mobility
management The WNP solution presumes the HLR to serve the same function. The HLR hold
the subscriber profile which should be capable ofseperating and mapping the MDN to the
MSm.

The Authentication Center is also a staDdard funeticm in wireless telecommunications. The
separation of the MSID and the MDN may impld the AC aDd its associated
authentication formulas; the signaling between the HLR and the AC. however. is not
likely to be impacted by WNP

3.1.8.1 Directory Nllmber to HLR Mapp;"g

When a Location Request messap is routed to the home netWOrk. the network must route the
Location Request message to the subscriber·s HLR. Some netWorks have stand-alone HLRs
sep8l'8te from the MSC; some networks have multiple HLRs.

m..R. subscriber profiles are typically amnged and indexed by MSID. However. the home
netWOrk may only have the subscriber's MDN to use for routing the Location Request message
to the HLR serving the subscriber. Service providers that employ SlaDd-alone HLRs or have
multiple ID.Jls supported an MSC need to ensure that the Location Request message is routed t

the correct HLR for the subscriber. This scenario is funher complicated if a WSP deploys an
MSC gateway architecture.

Service providers can implement a Location Request routing method that is effective in their
il\temal netWOrk.

A number ofsituations exists where a call requires WNP processing but a failure prevents the
switch from receiving an LIN for routing the call. Such instances include

• sipalinglink failure.,
•. NP-SCP outage or overload.

• WNP query timer expire. or
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• incorrect STP translation.

Reprdless of the cause, the MSC should route the call as if the dialed directory number were nc
in aD open portable block. Specifically, the FC) bit in the lAM message should not be set and
the CdPN parameter should contain the dialed ON.

This procedure of routing1be callIS if it were not ported is called ~default routin," and ensures
thai additional attempts will be made to complete the call. With defauk routing. a chance exists
that the call might route to the donor netWOrk. The donor nerwork should attempt to perform the
query and re-route the call to the correct service provider.

3.2 Can Flows

The call flows in this section are included to illustrate the inter-workings of the above netWork
architecture. They are baed on~1 but are not meant to preclude GSM bued protocols. The
messaps are meant to convey the required function ad are not necessarily the actual messages
defined in the protoCOl. Furthermore. the call flows do not represent all the information that is
conveyed in each insIance. only that penment to number ponability. The call flows are based or
normal procedures and do not include error conditions.

J.2.1 llqim'tdJD. IIIUIAIIIIIMtktltiD"

Because of the separation ofthe MDN and the MSm. the process of resistration and
authentication remains unchmpd in WNP. Therefore. no call flow for registration and
authentication has been included.

The information exchange. however. is impacted. When the mobile registers.. it will pus the
MSID Upon receiving an MSm in the registration notification message. the m.R. shall include
the MON of the mobile subscriber in the registration notification response message. This will
provide the MDN to the Serving MSCNLR for subsequent call processing.

3.%.2 Cdllol11btg To a PormdDlnctDry NIlIIfH'

Wireless call routing can be divided into three scenarios: Land-to-Mobile, Mobile-ta-Land. DC

Mobile-ta-Mobile.

J.2.2.1 The Londl;,,~-to-Mobi/~ Call

Fipre 3-2 illustrates alandline call to a paned mobile subscriber. Text follows the fipre for a
exp....tion ofeach step.

PIp 33 .....
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Figure 3-1 Umdli"e 10 Mobile Call Flow
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Associated Call Flow Description:

(1) A laDdIine phone oripnates a call.

(2) A lIndIine switch queries the NP-SCP. obtains the LRN for the ported MON. and ..
the LIN to route to the Home MSC.

(3) Upon receipt of the lAM messap. the MSC performs the followina analysis:

(a) It confums that the CdPN belongs to its own netWOrk.

....
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(b) It checks the FCI mth bit for the NP-SCP dip indication. If the mth bit is not set.
then the call flow skips to step 4. If the mth bit is set, but no GAP is included. the
call flow skips to step 4. Ifthe mth bit is set and the GAP is included. the MSC us
the value in the GAP parameter as the CdPN.

(4) The MSC now attemptS to locate and deliver the call to the mobile usin! existing call
delivery procedures with the following highlights:

- The Location Request Return Result should include the MSIO.

- The final tnmk setup JAM message should ensure that a query is not necessary on
nON by setting the FCI query indicator.

- If the MSC cannot distinguish berween nON digits and Can Forwarding digits. tl
MSC. in attempting to route out the call. may activate the WNP trigger and
unnecessarily query the NP-SCP. This document recommends that 18-41 provide
the means to indic8le type ofdigits so that. at a minimum. the MSC can know to St

FCI bit as appropriate so that an unnecessary dip does not occur in the PSTN durir
fmal trunk setup.

(5) The mobile station answers the call and the voice path is established.

3.2.2.2 1M Ltmd/iM-Io-Mobile Coli with Coli Forward;"g interaction

Figure 3-3 illustrates a landline call to • poned mobile subscriber. This call flow. however.
depicts the subsequent leg ofthe call when the call is forwarded, for example. to a voice mail
system. Specifically. this call flow illustrates only one example of redirection. Can Forwardin
No Answer (CFNA). Text follows the figure for an explanation ofeach step.

Plp3S
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Figrn 3-3 Londlin~ 10 Mobi/~ with CFNA Jnt~rtlCt;on
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Associated Call Flow Description:

(1) A landline phone~. call. The processing to establish the voice path to the
serving MSC is icleatical to the call flow in Fipre 3-2 and is, therefore, not repeated
here.
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(2) The Serving MSC deteC1S a No Answer (NA) condition and send a Redirection Reque.
message to the Home MSC indicating the reason (NA) for the redirection request.

(3) The Home MSC sends a Tf8DSfer-to-Number Invoke to the subscriber's HLR and
forwards the NA indicator. The HLIl detennines if the subscriber has the CFNA feah
auIhorized and active. Ifthe CFNA feature is authorized and active the HLR sends a
Transfer-to-Number mum resuh message back to the Home MSC with the CFNA
deltiDatiOD digits included.

(4) The Home MSC sends • Redirection Request Return Result message to the Serving
MSC, and the voice connection between the Home MSC and the S-MSC is released.

(5) The CFNA destination digits are analYzed in the Home MSC to determine if a query
should be made on the destination digits. lbe query mums the LRN.

(') The Home MSC formulates the lAM message with the CdPN equal to the LRN. the G
equal to the CFNA Destination Digits. and the FCI indicator to dipped.

(7) The call is completed with the new destination.

3.2.2.3 The Mobil~-Io-Lond Call

FiauJe 3-4 illustrates a mobile to landline call in which the MSC is not the designated queryinJ
switch. i.e. a PSTN switch will perfonn the query. Figure 3-5 also illustrates a mobile to
landline call, but in this case the MSC is the desipated querying switch.

Figun 3-4 Mobile 10 Ltmdli"e - PSTN Performs (lwry

NP·
SCP

PlpJ7

1AM(CcIPN-LRN,

t-~'--..l

~-_.~: )

Ra¥iIio
• .APril1l,



-
rnA Wireless Number Ponabilily Solutions

Associated Call Flow ~scription:

(1) A mobile places a call. and the Originating MSC passes the call to the PSTN.

(2) The PS1N detects DN is within a portable block and launches a query to the NP·SCP
with the laDdlme ON.

(3) The NP-SCP NbImS the UN for me ON.

(..) The PSTN formulates and seads the lAM message with the CdPN equal to the LRN. the
GAP equal to the DN and the FCI mth bit set as queried 10 the terminating end office.

(5) The TerminatiDg EO will complete the call to the loop to the usigned 10 the ON. The
call is then connected.

NP·
SCP

r-
(1)! .......~

r
(2) ~

,_.

(3) ~

(I)
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Associated can Flow Description:

(1) A mobile pllccs a call

(2) The Qriainatina MSC detects ON is within a portable block and launches a query to chI
NP-SCP with the landliDe ON.

(3t The NP-SCP returIIS the LRN for the ON.

(..) The MSC formulates and sends the lAM messaae with the CdPN eq.... to the LRN, tltt
GAP equal to the DN and the Fel mth bit set as queried to the terminating end offICe.

••0
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(5) The Tenninating EO will complete the call to the called ON.

J.2.2.4 The Mob;l~-Io-Mob;l~ Call

Fipre J.6 illUSlnlleS a mobile to mobile call in which the MSC is not the designated querying
switch. i.e. a PSTN switch will perform the query. Figure 3-7 also illustrates a mobile to mobil
call. but in this case the MSC is the desipated querying switch. In fact. these fipres iIIustratl
that a concatenation of the previous fipres (mobile originared and mobile renninated) produce
expected results. This is an expected resulr because the originating and terminating MSCs arc
unaware ofone another.

TherefOre. no text is included beyond the fapres for the sake ofreadability. Readers can infer
the appropriate descriptions based on the previous call flows.

"'39 RmIiar
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Figun 3-6 Mobile 'o Mobile - PSTN Perjomu Qwry
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